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ABSTRACT

The 2K-10K force analysis study was conducted by the Study Directorate of the U.S.
Army's Training and Doctrine Command's (TRADOC) Analysis Center (TRAC). This document
is the final report for the 10K force analysis. The 2K force analysis was a separate study and was
published under separate cover.

The 2K-10K force analysis began with a tasking from the Early Entry Lethality and
Survivability (EELS) Battle Lab (BL) reflecting a desire to evaluate various EELS-developed
force designs where the early entry force is light, deployable, highly lethal, survivable, and readily
sustainable. The 2K analysis focused on individual weapon system contributions to a brigade-size
force performing an early entry mission. The 10K force analysis evaluated and compared three
force designs provided by the EELS.BL for lethality, survivability, deployability, and
sustainability. The results of both studies verify the need for specific weapon systems, and the
10K force analysis outlines the strengths and weaknesses of force designs considered in
performing an unopposed early entry mission.




10K FORCE ANALYSIS
EXECUTIVE SUMMARY

1. Purpose. The purpose of this study was to evaluate various 10K force designs performing an
early entry mission. The evaluated force designs were developed because existing early entry
forces lack the lethality, survivability, deployability, and sustainability to meet future force
projection needs.

2. Introduction.

a. In December 1992, the Early Entry Lethality and Survivability (EELS) Battle Lab (BL)
requested the U.S. Army Training and Doctrine Command's (TRADOC) Analysis Center (TRAC)
support to analyze 2K (brigade-size force) and 10K (division [-] size force) early entry force
alternatives. TRAC-White Sands Missile Range (WSMR) conducted the 2K analysis and
TRAC-Study and Analysis Center (SAC) conducted the 10K analysis. The results of the 2K
analysis provided the base from which the 10K force was developed and provides the link
between the two study efforts. This was necessary since the 2K force is a component of the 10K
force. TRAC-SAC conducted the analysis of the 10K force's lethality, survivability, tactical
mobility, deployability, and logistic support requirements in coordination with TRAC-Operations
Analysis Center (OAC), TRAC-Scenario and Wargaming Center (SWC), TRAC-Fort Lee (LEE),
the Combined Arms Support Command (CASCOM), the Military Traffic Management Command
(MTMC), and the EELS BL. This report focuses on the 10K results.

b. The study sponsor identified the following study issues.
(1) What is the warfighting capability of modernized early entry force alternatives?
(2) What are the differences in sustainability among the 10K alternatives?
(3) What is the lift requirement for each of the 10K force ﬁtematives?

(4) What are the various deployment schedules (time and aircraft) for the preferred 10K
alternative based on employment in various theaters?

(5) What are the command and control (C2) implications of a fully modernized early entry
force? .

(6) How tactically mobile are each of the 10K alternatives?

c. The concept of operation was for the force to conduct an unopposed entry and engage in
combat within 24 to 72 hours upon arrival. The force would expand the lodgment to obtain battle
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space and then defend this space to prevent the lodgment from enemy interdiction. This defensive
effort would encompass preclusion of air, ground, artillery, and rocket/missile attacks against the
lodgement.

d. The 2K analysis used Southwest Asia (SWA), Latin America (LATAM), and Northeast
Asia (NEA) scenarios to evaluate lethality and survivability in various terrain and threat
environments. This allowed the 10K effort to use a SWA scenario as the most demanding and
austere environment to focus on evaluating the critical tasks of: conducting the deep fight,
sustainment, deployabulity, C2, and tactical mobility (tasks which are the inherent responsibility of
the parent force).

3. Discussion.
a. Alternatives.

(1) Base case. The 10K base case force is patterned on an existing division () force
structure with 1999 equipment and was developed by the EELS BL. This structure is provided in
figure ES-1.

(2) Alternative 1. The first alternative was designed after a review of the resuits of the 2K
analysis and the Vector-In-Commander (VIC) base case runs which provided the insights and
guidelines for alternative development. This structure is provided in figure ES-2 and will be
referred to as the "technological improvement alternative (tech imp)" since the major change from
the 10K base case was the addition of new technology.

(3) Alternative 2. The second alternative was developed by the EELS BL after examining
the combat results of alternative 1. This structure is provided in figure ES-3, and will be called
the "organizational change alternative (org chg)."

b Assumptions.
(1) Threat doctrine, equipment, and force structure projections through 2004 are accurate.
(2) Blue doctrine and equipment projections through 2004 are accurate.

(3) Supply requirements based on Army planning factors are representative of supply
requirements.

(4) Requirements based on Army manpower authorization requirements criteria (MARC)
maintenance data base information are representative of maintenance requirements.

(5) The 10K force can execute an unopposed entry.

ES-2
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Figure ES-1. 10K base case force
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(6) For those joint assets employed in the scenario, those assets vould actually be made
available to the 10K force.

¢. Limitations.

(1) Analysis was limited to available operational scenarios that could be quickly modified
to represent early entry forces. Specifically, a SWA scenario was used.

(2) Threat systems considered for analysis of issues in the study plan reflected, and
remained constant with, 2004 prolectxons as represented in operational scenarios. Lack of data
limited the play of threat active and passive countermeasures.

(3) The force designs did not include "black" programs; non-lethal, casualty-producing
weapon systems; nor ground forces other than Army assets.

(4) Neither the C2 structure nor mobility systems were varied among the alternatives.
(5) The scenario did not include nuclear or biological warfare.

(6) For deployment purposes, Naval air was substituted for U.S. Air Force (USAF) assets
to examine the improvement in Army throughput on strategic airlift.

(7) Attack helicopter battalions were evaluated for their lethality contribution and role as
a force protector. Scout helicopter capabilities were not examined.

(8) The non-line-of-sight (NLOS) weapon systems were represented as a company of 12
and not subdivided into platoons.

d. Methodology. The methodology consisted of analyses in five separate areas: mission,
deployability, sustainment, tactical mobility, and C2. Results from these analyses were integrated
to present the overall capability of each alternative force design. Each force design was evaluated
against specific success criteria specified by the EELS BL.

(1) Mission analysis.

(a) The mission analysis was conducted using results from the 2K analysis. The 2K
analysis utilized a high-resolution model, Combined Arms and Support Task Force Evaluation
Model (CASTFOREM), to evaluate the value-added capability to the force for various candidate
weapon/munition systems. A detailed explanation of the results can be found in the separate
report of a study conducted by TRAC-WSMR (TRAC-WSMR-TR-93-021, Early Entry Analysis,
Qmmnmm dated June 1993). Concurrent with the 2K analysis was the
gaming of the 10K base case force design. This design was developed by the EELS BL and
patterned after existing early entry forces. A design-model-results-design approach was then
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employed by the EELS BL to develop alternative force designs. The EELS BL used the 2K
results and insights gained from the 10K base case gaming to develop the first alternative.

(b) The first alternative was gamed in VIC and the results used by the EELS BL to
develop the second alternative. Excursions were developed to answer specific questions and were
also gamed in VIC. For these 10K force evaluations, the scenario used was an excursion of SWA
3.0 (hereafter referred to as SWA 3.1). This low-resolution excursion was specifically designed
to evaluate the base case and the aiternatives' ability to defend a lodgment in a desert
environment. SWA 3.1 covered a frontage of 40 kilometers (km) and was fought to a depth of
200km. The enemy force conducted a 200km roadmarch culminating in an attack against the 10K
force located at the lodgment. There is no land line of communication between the lodgment and
any other units. All support arrived by airlift. [For a more detailed discussion of this scenario, see
classified annex I of SWA 3.0 under separate cover.] This scenario was study certified by
TRAC-SWC.

(c) The requirement to provide specific weapon system information necessitated a subject
matter expert (SME) review of aviation, field artillery, and NLOS systems. The SMEs reviewed
each system's employment concept and unit organization to ensure that the VIC combat model
was accurately representing each system and the system's actual capabilities.

(2) Deployability analysis. Deployability was accomplished with the aid of the

_ Transportability Analysis Requirements Generator (TARGET) and the Rapid Intertheater

Deployment Simulation (RAPIDSIM) models. Aircraft sortie requirements and force closure
profiles were determined for each force design and compared. The base case and alternative
designs were evaluated using four different deployment cases. The cases considered were the Air
Force standard planning factors case (mobility requirements study data (MRS)), Desert
Shield/Desert Storm (DS/DS) experience case without C-17 aircraft, DS/DS with C-17 aircraft
available case, and a combination airlift/fast sealift case (fast sealift ships (FSS)). The last case did
not address use of an intermediate staging base (ISB). Aircraft considered available for analysis
included C-5A, C-141, and C-17. Additional analysis of pre-positioned (PREPO) materiel and
supplies and use of an ISB were examined to identify potential improvement in the force closure
profile. An excursion examining improvement of Army short ton (STON) throughput by
replacing Air Force air support with Naval air support was also examined.

(3) Sustainment analysis. Sustainment analysis was accomplished with the Combat
Service Support Tool (CSS TOOL) and Army standard planning factors. This was a
comparative analysis performed to determine the logistic requirements for each of the force
designs. Supply requirements were calculated for all classes of supply with emphasis on classes
IIand V.

(4) Tactical mobility analysis. Tactical mobility was evaluated for adequacy of organic
systems by examining units that were totally mobile and units not totally mobile to determine how
the not totally mobile units could be moved.
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(5) C2 analysis. C2 was examined for the ability of existing systems and headquarters to
command and control this force. System evaluation results for information and intelligence
development were obtained from VIC. The study team conducted an assessment of the number
of C2 headquarters needed to meet force needs.

e. Findings

(1) Mission analysis results. Study issue 1. What is the warfighting capability of
modernized early entry force alternatives?

(a) Key results from the VIC gaming are provided in table ES-1 and relate the 10K force
design results against the specific combat success criteria. The success measurement for "retain
airfield" and "system losses" is self-evident. "Airfield open” is considered a success if it remains
open 67 percent of the time; "defeat the enemy" means that the Blue force retained the lodgment
and forced the Red force into a hasty defense; and "follow-on mission” capability is defined as the
Blue force retaining 70 percent combat power.

___TableES-1. S
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Figure ES-4. Red losses over time

(b) The deep systems (helicopters, MLRS, and fixed-wing) were greatest contributors to
the force's lethality, regardless of alternative. Both alternatives' deep systems outperformed the
base case, thereby enhancing the force (see figure ES-4).
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() The base case was outperformed by both alternative designs. This resuited primarily
from an inability to defeat the enemy as effectively in the deep fight as the alternatives. Therefore,
Blue forces had to rely on an intense close fight to finish the Red force (see figure ES-5). Further,
because fewer enemy artillery systems were destroyed outside of the 40km radius of the
lodgment, the 10K base case force could only keep the airfield open 50 percent of total combat
time. This airfield closure resulted from both conventional artillery/rocket fire and from chemical
munitions striking and contaminating the airfield. This force design expended itself in defeating an
enemy armored corps and ceased to function as a unit.
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Figure ES-5. Blue systems surviving over time

(d) The technological improvement alternative performed better because the longbow
technology on helicopters, coupled with line-of-sight, antitank (LOSAT) and NLOS in this
alternative, account for a 21 percent improvement in destruction of enemy forces and 28 percent
fewer losses. These enemy kills were inflicted at greater ranges than in the base case design and,
thereby, resulted in a less intense close fight. However, killing enemy forces deep with helicopters
resulted in 35 percent losses among attack helicopters.

(e) The organizational change alternative performed similarly to the technological
improvement alternative, except that total system losses were greater, jeopardizing this design's
ability to perform follow-on missions. In this alternative, however, the addition of the second
LOSAT company was extremely beneficial because the LOSAT killed additional enemy systems
with minimal losses.

(f) In all alternatives, thete was a consistent lack of contribution by those weapons
classified as extended close systems. These systems, with Skm to 25km ranges, include 155
millimeter (mm) howitzer, 105mm howitzer, NLOS, and 81mm and 120mm mortars. Of these
systems, only NLOS (which was in the alternative designs) made any contribution. This can be
attributed to three factors: enemy acquisition efforts, artillery available to service acquisitions,
and the vulnerability of the extended close systems.
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(g8) There were several excursions run to explore the contribution and survivability of
extended close combat systems. It appears that due to the nature of the Blue force - static and
vulnerable to attack by fires (FA and air) -- there is little to improve on for the extended close

systems in this situation except as noted in paragraph 3, below. These excursions and results are
listed below.

1. Increase the number of MLRS to two battalions, an amount assumed to be the upper
bound on prepositioned MLRS assets. Additional MLRS slightly improved the force's
overall lethality and survivability and improved the extended close systems' survivability by
serving as a force protector.

2. Extending the range of the 155mm howitzer to 40 km. Extending the range of the
M-198 howitzer only modestly improved extended close system performance and overall
force effectiveness. .

3. Extending the range of the NLOS to 60 km. Extending the range of the NLOS made an
improvement in the lethality and survivability of extended close systems, but the lethality
improvement is primarily limited to the NLOS. Overall force performance was not
improved. Blue still wins resoundingly.

4. Reducing the Red unmanned aerial vehicle (UAV) capability to acquire targets.
Reducing Red UAYV capabilities did not improve overall force or extended close system
performance because the Blue force was stationary and could not avoid detection by even
a reduced UAV effort.

(h) Another excursion was conducted that combined the OH-58D helicopter with the
Apache longbow helicopter (i.e., replacing all Comanches with OH-58D). Helicopter losses in the
OH-58D excursion were greater than in the other force designs and the OH-58D could not make
the same contribution in lethality. This reduced lethality resulted in a more intense close fight and
greater Blue losses (138 more Blue systems lost than in the technological improvement
alternative). Force effectiveness dropped substantially when the OH-58D replaced the Comanche
helicopter.

(i) Minimizing the effects of tactical ballistic missiles (TBM) was critical to preventing
early catastrophic casualties and interdiction of the airfield. Since the counter-TBM capability
remained constant across all aiternatives, reducing the TBM threat to this force will require better
or more air defense artillery (ADA) systems, or both, to improve the amount of time the airfield
remains open.

(2) Deployability.

- Study issue 3. What is the lift requirement for each of the 10K force alternatives?
- Study issue 4. What are the various deployment schedules (time and aircraft) for
the preferred 10K alternative based on employment in various theaters?
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(a) As can be seen in table ES-2, regardless of force deployment technique, there was no
measurable difference among the designs in total sorties required or force closure profile.

| Tble ES.Srtr ' iremnt _ force d g

(b) However, as can be seen in figure ES-6, a comparison of deployment techniques
reveals significant differences in force closure. MRS in this figure represents Air Force planning
factor data prior to DS/DS; DS/DS is deployment based on Gulf War experience; DS+C-17 is
Gulf War experience with C-17 aircraft added; and FSS represents moving the 2K by strategic lift
and the rest of the 10K by fast sealift. Also included in this figure is an excursion on the
technological improvement alternative, where both PREPO equipment and replacing Air Force air
assets with Naval air assets greatly improve force closure over the DS/DS case. Both of the
excursions and the fast sealift case assume an over-the-shore (OTS) and ISB capability exist. The
time saved in employing an ISB and OTS capability are significant.
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Figure ES-6. Force closure profile

(c) Table ES-3 summarizes the deployment success criteria presented in the preceding
paragaphs. '

Table ES-3. S of results by de
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(3) Sustainability. Study issue 2. What are the differences in sustainability among
the 10K alternatives?

(a) There were no significant differences among the alternatives except in fuel and
ammunition (ammo). Because 75 percent of the ammunition requirement is driven by artillery
weapon system density, there was an increase in consumption of ammo in the organizational
change alternative compared to the technological change alternative. Likewise, since 70 percent
of all fuel consumed is by helicopters, the addition of an Apache battalion in the organizational
change alternative increased fuel consumption over the other force designs.

_ (b) There were two sustainment risks for this force. First, these force designs were not
supportable completely by air. From table ES-4, it can be seen that it took a large number of
aircraft to support this force, a quantity greater than the lodgment airfield's capacity to
accommodate.

Table ES-4. Daily sorties required for suent ina _;;_ u

(c) Secondly, the CSS structure inherent in this force was an austere organization
containing limited redundant capabilities. Combat losses in the service support structure would
have significantly degraded resupply efforts.

(4) Mobility and C2.
- Study issue S. What are the command and control implications of a fully
modernized early entry force?

- Study issue 6. How tactically mobile are each of the 10K alternatives?
Each of these force designs had identical mobility and C2 capabilities. A mobility weakness is the
lack of CH-47 helicopters to provide recovery capability for damaged helicopters and to perform
resupply to MLRS units over extended distances. Other than this shortcoming, the force appears
to have adequate mobility and C2 assets to satisfy mission employment requirements.

4. Conclusions.

a. The combat analysis identified several strengths and weaknesses.
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(1) Deep systems (helicopters, MLRS, and fixed-wing) were greatest contributors to the
force's lethality, regardless of alternat.ve. Both alternatives' deep systems outperformed the base
case, thereby enhancing the force.

(2) Combat analysis shows that a 10K early entry force requires helicopters with longbow
technology and MLRS to fight deep effectively so that the close fight is either eliminated or
significantly reduced in intensity over what was experienced in the base case.

(3) The extended close systems do not make a significant contribution due to the nature of
the battle —- Blue static and vulnerable to attack by the large mass of Red fires. Regardless, their
presence is essential to the force because extended close systems are the deepest killers available
to the 2K force until the deep strike assets of the 10K force arrive.

(4) The close systems contributing to the fight include: LOSAT and armored gun system
(AGS) with second-generation forward-looking infrared radar (FLIR) and smart, target-activated,
fire-and-forget (STAFF) round. As also shown in the 2K analysis, these systems give the 10K
force the ability to defeat enemy forces close that were not destroyed in the deep fight.

(5) The key 10K deficiencies identified were combating UAVs and TBMs.

(a) UAVs continued to pose a serious threat to the 10K force across all designs, especially

in a desert environment. Even when specifically identified as a system to be degraded, the UAV

presents a huge technological challenge to acquire, shoot down, jam, or interdict at its controlling
station.

(b) TBM s are a challenge since not all missiles fired can be shot out of the sky; some will
strike their intended target. In the combat analysis, all force designs were unable to prevent the
airfield from being contaminated with a persistent chemical agent delivered by TBM because they
had the same counter-TBM capability. Varying the quantity of systems and system capabilities is
essential to reducing the TBM threat to early entry forces.

b. Deployment of this force without an OTS capability or an ISB is not practical from a
purely force closure perspective. The savings in time to move the force when using an ISB may
well be the difference in executing an unopposed entry versus a forced entry.

c. All force designs have significant supply requirements and are not sustainable exclusively
by air. Establishing a stockage level of three days of supply on the ground before hostilities begin
assumes no interdiction of the airfield (a decision not controlled by the Blue force).

d. The comparison among the alternatives shows very little difference in mobility and C2. All
force designs appear to be adequately mobile and capable of performing required C2 functions.

e. Table ES-5 summarizes force design performance against all success criteria.
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5. Recommendation.

a. The recommendation of this study is that the force design depicted in figure ES-7
(technological improvement alternative with an additional LOSAT company) is most desirable
because it:

(1) Contains the deep strike assets necessary to-establish favorable conditions to conduct
the close fight.

(2) Contains adequate extended close and close systems to finish the remnant Red force
and still retain the lodgment.

(3) Can be deployed in three weeks, with prepositioning and some force self-deployment.

(4) Can be sustained by employing a logistics support concept that includes use of
intermediate staging bases and over-the-shore logistics.

(5) Contains adequate mobility and command and control capabilities.
b. The results presented in this report provide only a foundation of what an early entry force
will need to be successful. Because the strengths and weaknesses already mentioned were

observations of force performance against a specific threat in one scenario, this force might not be
appropriate for a different threat somewhere else in the world.
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10K FORCE ANALYSIS
CHAPTER 1
INTRODUCTION

1-1. Purpose. The purpose of the 10K Force Analysis Study was to evaluate the various 10K
force designs prforming an early entry mission as outlined in the December 1992 coordination
meeting and refined in the 2K-10K Force Analysis study plan.

1-2. Problem statement. Existing early entry forces lack the lethality, survivability,
deployability, and sustainability to meet future force projection needs.

a. The purpose of this study was to evaluate various 10K force designs performing an early
entry mission. On 15 December 1992, TRAC initiated the analysis of 2K and 10K early entry
force alternatives. The 2K analysis was conducted by TRAC-WSMR and the 10K force analysis
was conducted by TRAC-SAC. The resuits of the 2K analysis provided the base from which the
10K force was developed and provided the link between the two study efforts. Analysis of the
10K force's tactical mobility, deployability, and logistic support requirements was effected by
TRAC-SAC in coordination with TRAC-OAC, TRAC-SWC, TRAC-LEE, CASCOM, MTMC,
and the EELS BL (the study sponsor). This report focuses on the 10K results.

b. The designed organization was developed for the turn-of-the-century timeframe. The
following design parameters were identified for the various alternatives.

(1) The organization must be rapidly deployable.

(2) The organization must be capable of being task-organized into entities of less than
brigade size.

(3) The corps will provide additional combat power to the organization and additional C2
capabilities.

(4) Tactical mobility is of great concern and, therefore, will weigh heavily in the
organization's ability to execute required missions.

(5) The organization will be capable of 24-hour operations under all weather conditions.
(6) The organization must. be capable of fighting deep to either eliminate or shape the

close fight so that the established lodgment is capable of functioning without significant
degradation.
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(8) The organization will be capable of operating across the total spectrum of combat
from low to high intensity.

c. Upon further coordination with the EELS SME, it was determined that the force would
conduct an unopposed entry but would engage in combat within 24 to 72 hours upon arrival. The
force would expand the lodgment to obtain battle space and then defend this space to prevent the
lodgment from enemy interdiction. This defensive effort would encompass preclusion of air,
ground, artillery, and rocket/missile attacks against the lod